IN THE CLAIMS : 

Specific Instructions for Claim Amendments : 

Please cancel Claims 1-31, without prejudice to or disclaimer of the subject matter therein. 
Please add new Claims 32-85, as shown below. 

Listing of Claims : 

1-31. (Cancelled) 

(New) A method for obtaining a soluble protein having at least one added 
free cysteine residue comprising the steps of: 

a) obtaining an isolated host cell capafaiterf expressing a soluble protein, 
wherein the soluble protein contains at least one added free cysteine; 

b) exposing the host cell to a cysteine blocking agent prior to step (c), 
wherein the cysteine blocking agent forms a stable, mixed disulfide with at least one 
cysteine residue in the soluble protein; and 

c) isolating the soluble protein from the host cell. 

^ Jtfi. (New) The method of claim^2^ wherein the step (b) of exposing comprises 
disrupting the host cell in the presence of the cysteine blocking agent, and wherein the step 
(c) of isolating comprises isolating the soluble protein containing a free cysteine residue from 
the soluble fraction of the disrupted host cell. 

^ (New) The method of claim^, wherein step (b) of exposing the host cell to 

a cysteine blocking agent occurs before, during or after synthesis of the soluble protein 
containing a free cysteine residue by the host cell and wherein the soluble protein containing 
a free cysteine residue is secreted from the host cell. 

--35. (New) A method for obtaining a soluble protein having at least one added 
free cysteine residue comprising the steps of: 

a) obtaining an isolated host cell capabteurf expressing a soluble protein, 
wherein the soluble protein contains at least one added free cysteine; 

b) exposing the host cell to a cysteine blocking agent selected from the 
group consisting of cystine^cy stamine, dithioglycolic acid or oxidized glutathionine, 
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op-fr4^iv^vse4h6£©e^.prior to step (c), wherein the cysteine blocking agent forms 
a stable, mixed disulfide with at least one cysteine residue in the soluble protein; and 
c) isolating the soluble protein from the host cell. 
.Off." (New) The method of claim J5/^herein the step (b) of exposing comprises 
disrupting the host cell in the presence of the cysteine blocking agent, and wherein the step 
(c) of isolating comprises isolating the soluble protein containing a free cysteine residue from 
the soluble fraction of the disrupted host celh 

£ <%T. (New) The method of claim ^ wherein step (b) of exposing the host cell to 
a cysteine blocking agent occurs before, during or after synthesis of the soluble protein 
containing a free cysteine residue by the host cell and wherein the soluble protein containing 
a free cysteine residue is secreted from the host cell. 

^3S. (New) A method for obtaining a soluble protein having at least one added 
free cysteine residue comprising the steps of: 

a) obtaining an isolated host cell Gapabte-e£expressing and secreting a 
soluble protein into the media, wherein the soluble protein contains at least one 
added free cysteine; 

b) exposing the media containing the soluble protein to a cysteine 
blocking agent prior to step (c), wherein the cysteine blocking agent forms a stable, 
mixed disulfide with at least one cysteine residue in the soluble protein; and 

c) isolating the soluble protein from the media. 

(New) The method of claim 3^,^herein the cysteine blocking agent is added 
to the media before, during or after synthesis of the soluble protein containing a free cysteine 
residue by the host cell. 

(New) A method for obtaining a soluble protein having at least one added 
free cysteine residue comprising the steps of: 

a) obtaining an isolated host cell c^abte^f expressing and secreting a 
soluble protein into the media, wherein the soluble protein contains at least one 
added free cysteine; 
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b) exposing the media containing the soluble protein ^^^ s ^^ e 
blocking agent selected from the group consisting of cystine, Jcystamine, 
dithioglycolic acid or oxidized glutathionine, op*e^®&&2&i8&&&&Q& > prior to step (c), 
wherein the cysteine blocking agent forms a stable, mixed disulfide with at least one 
cysteine residue in the soluble protein; and 
^ c) isolating the soluble protein from the media. 

^ X^L (New) The method of claim^flf, wherein the cysteine blocking agent is added 
to the media before, during or after synthesis of the soluble protein containing a free cysteine 
residue by the host cell. \ ^jfc • <fy> ^ 

✓42. (New) The method of any one of claims or *6, wherein the host 

cell is selected from the group consisting of a bacteria, yeasVinsect or mammalian cell. 

\ "^43. (New) The method of any one of claims 3<i y 3# or 40, wherein the host 
ceUig a bacteria cell, y ^ ^ ^ 



->^44. (New) The method of any one of claims^-So,^ or 0, wherein the host 
is E. coli, _ a 

V*5. (New) The method of any one of claims 3^, )6, >8 or 40, wherein the host 



cell is E. coli, 
\ 



cell is a mammalian cell. \ - ^ 

* ^A6. (New) The method of any one of claims 22, 2^, $ or 4(J, wherein the soluble 
protein is a recombinant protein. ^ ^ 

^ 6 ^4T. (New) The method ofclaim^ wherein the recombinant protein is a cysteine 
mutein of a member of the growth hormone supergene family. 

f ~J ^48. (New) The method of claiir^V, wherein the member of the growth hormone 
supergene family is selected from the group consisting of: growth hormone, erythropoietin 
and alpha interferon. ^ 

I (New) The method ofclaim^K), wherein the recombinant protein is a cysteine 

mutein of a protein selected from the group consisting of a member of the TGF-beta 
superfamily, platelet derived growth factor-A, platelet derived growth factor-B, nerve growth 
factor, brain derived neurotrophic factor, neurotrophin-3, neurotrophin-4, vascular 
endothelial growth factor, endostatin, angiostatin. 
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(New) The method of claim 46, wherein the recombinant protein is a cysteine 



mutein of a heavy or light chain of an immunoglobulin. \ ^ ^ ^ 

^ b Sf. (New) The method of any one of claims J2f, or fTO, wherein the 

cysteine blocking agent is a thiol-reactive compound. ^ ^ 

(New) The method of any one of claims }u or >€, wherein the cysteine. . ^ 
blocking agent is selected from the group consisting of cystine? cystamine, dithioglycolic 



acid, or oxidized glutathione , ^^d^i vo td ve^th ^ oy y 0 ^ 

(New) The method of any one of claims ^ 3^ or ^0, wherein the 
cysteine blocking agent is cystine. ^ 0^ ^ ^ 

*V3 (New) The method of any one of claims ^y^5, 2f*8 or/40, wherein the 

concentration of the cysteine blocking agent is in the range of about 0. 1 micromolar to 100 
millimolar. ^ yj^ ^ 

1"^ ^3^. (New) The method of any one of claims ^2^36,^5 ory^O, wherein the 
concentration of the cysteine blocking agent is in the range of about 50 micromolar to 5 
millimolar. V vJ^ ^ ^ 

^S" ^567 (New) The method of any one of c\dL\ms$£y$ y ^f% or ^t), further comprising 
the steps of: 

d) . reducing the isolated protein with a disulfide reducing agent; and 

e) exposing the protein to a cy steine-reactive moiety to obtain a cysteine- 

r 

inodified protein. U 
+*<?f. (New) The method of claim ^6, further comprising isolating the cysteine- 
modified protein from the unmodified protein. 

T-*| ^5#f (New) The method of claim wherein the cysteine-reactive moiety is a 
polyethylene glycol. ^ 

1s y- /?9. (New) The method of claim / ^o, wherein the isolated protein is a cysteine 
mutein of growth hormone. 

7/y ^-tftf (New) The method of clain/56, wherein the isolated protein is a cysteine 
mutein of erythropoietin. 
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M. (New) The method of claim 56, wherein the isolated protein is a cysteine 
mutein of alpha interferon-2. 

31 j62r. (New) A PEGylated growth hormone protein comprising at least one free 
cysteine and having an EC 50 of less than about 400 ng/ml in an in vitro bioassay, obtained 
by the methods of any one of claims 32, 35, 38 or 40. ^ ( 

(New) The PEGylated growth hormone protein of claim flf, wherein a 
polyethylene glycol is attached to at least one amino acid located in the region preceding 
helix A of growth hormone. ^ | 

(New) The PEGylated growth hormone protein of claim^, wherein a 
polyethylene glycol is attached to the amino acid at position 3 of growth hc^none. 

(New) The PEGylated growth hormone protein of claim ^ wherein a 
polyethylene glycol is attached to a cysteine residue substituted for threonine-3 of growth 
hormone. 3 { 

^ Jffy? (New) The PEGylated growth hormone protein of claim wherein a 
polyethylene glycol is attached to at least one amino acid located in the C-D loop of growth 
hormone. J ( 

(New) The PEGylated growth hormone protein of clairn,^ wherein a 
polyethylene glycol is attached to the amino acid at position 144 of growth hormone. 

(New) The PEGylated growth hormone protein of claim wherein a 
polyethylene glycol is attached to a cysteine residue substituted for serine- 144 of growth 
hormon^. 

^ (New) A PEGylated erythropoietin protein comprising at least one free 

cysteine and having an EC 50 of less than about 1000 ng/ml in an in vitro bioassay, obtained 
by the methods of any one of claims 32, 35, 38 or 40. 

3*") rf- (New) The PEGylated erythropoietin protein of claim i ^6#, wherein a 
polyethylene glycol is attached to at least one amino acid located in the A-B loop of 
erythropoietin. % \ 

40/^* (New) The PEGylated erythropoietin protein of claim >9T wherein a 
polyethylene glycol is attached to the amino acid at position 26 of erythropoietin. 
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^72T (New) The PEGylated erythropoietin protein of claim 69; wherein a 
polyethylene glycol is attached to a cysteine residue substituted for threonine-26 of 
erythropoietin. 

x ^ 0 *ji.- (New) The PEGylated erythropoietin protein of claim^#T wherein a 
polyethylene glycol is attached to at least one amino acid located in the C-D loop of 
erythropoietin. n 

(New) The PEGylated erythropoietin protein of claim ^j69, wherein a 
polyethylene glycol is attached to the amino acid at position 126 of erythropoietin. 

W5. (New) The PEGylated erythropoietin protein of claim^Sv, wherein a 
polyethylene glycol is attached to a cysteine residue substituted for serine- 126 of 
erythropoietin. 

^5^* (New) A PEGylated alpha interferon protein comprising at least one free 
cysteine and having an IC 50 of less than about 1900 pg/ml in an in vitro bioassay, obtained 
by the methods of any one of claims 32, 35, 38 or 40. ^JT^ 

^yrf (New) The PEGylated alpha interferon protein of clain^^wherein the alpha 
interferon protein is selected from the group consisting of a naturally occurring alpha 
interferon, a non-natural alpha interferon comprising parts of two or more naturally occurring 
alpha interferons, or a consensus alpha interferon. U(S? 

V|~j J#7 (New) The PEGylated alpha interferon protein of claim To, wherein the alpha 
interferon protein is alpha interferon-2. <^ 

^\^j4. (New) The PEGylated alpha interferon protein of claim^^wherein a 
polyethylene glycol is attached to at least one amino acid located in the region preceding 
helix A of alpha interferon-2. \j[ ^ 

tj^\J^ (New) The PEGylated alpha interferon protein of claim^^^ wherein a 
polyethylene glycol is attached to the amino acid at position 5 of alpha interfe/on-2. 

Ml/ 

(New) The PEGylated alpha interferon protein of claim 78f wherein a 



polyethylene glycol is attached to a cysteine residue substituted for glutamine-5 of alpha 
interferon-2. 
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(New) The PEGylated alpha interferon protein of claim T^f wherein a 
polyethylene glycol is attached to at least one amino acid located in the region following 
helix E of alpha interferon-2. M / ^V 

(New) The PEGylated alpha interferon protein of claim, wherein a 
polyethylene glycol is attached to the amino acid at position 1 63 of alpha interferon-2. 

9^84^ (New) The PEGylated alpha interferon protein of clainv^SVwherein a 
polyethylene glycol is attached to a cysteine residue substituted for serine- 163 of alpha 
interferon-2. 

9 (New) The PEGylated alpha interferon protein of clainx/f8^wherein a 

polyethylene glycol is attached to at least one amino acid located in the C-D loop of alpha 
interferon-2. 
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